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ὄν λόγος 



Definitions 

• „An ontology is an explicit specification of a conceptualization.“ 
Gruber (1993): 

A Translation Approach to Portable Ontology Specifications. 

 

• An ontology is a formal, explicit specification of a shared 

conceptualization. 

– Conceptualization refers to an abstract model of some phenomenon. 

– Explicit means that the types of concepts used, and the constraints on 

their use are explicitly defined. 

– Formal refers to the fact that the ontology should be machine-

readable. 

– Shared reflects the notion that an ontology captures consensual 

knowledge, that is, it is not private of some individual, but accepted by 

a group. 
Studer, Benjamins, Fensel (1998): 

Knowledge engineering. Principles and methods. 
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Order of Ontologies 
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Daconta, Obrst, Smith (2003): 

The Semantic Web. 



Class, Property, Restriction, Inheritance & Instance 
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is a 

has part of the body 

exactly 2 

instance of 

has part of the body 

exactly 2 

has part of the body 

exactly 2 

is active at 

is active at 

TBox 

ABox 



Types of Ontologies 
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Top Level Ontology 

Domain Ontology Task Ontology 

Application Ontology 

„DT Ontology“ 

• Suggested Upper Merge Ontology (SUMO) 

• Basic Formal Ontology (BFO) 

• Descriptive Ontology for Linguistic and 

Cognitive Engineering (DOLCE) 

• Ontology for Representing 

Plans (PLANET) 

• Task Ontology for Reuse of 

Problem Solving Knowledge 

• Experimental Factor Ontology 

• Gene Ontology (GO) 

• Friend of a Friend (FOAF) 

Guarino (1998): 

Formal Ontology and Information Systems. 

• WordNet 

• YAGO 

• Upper Mapping and Binding 

Exchange Layer (UMBEL) 

• OpenCyc 

• CIDOC Conceptual Reference 

Model (CRM, ISO 21127) 



An ontology for cultural heritage  

The CIDOC CRM 
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CIDOC Conceptual Reference Model (CRM) 

• “[A] formal ontology intended to facilitate the integration, 

mediation and interchange of heterogeneous cultural heritage 

information.” 
Crofts, Doerr, Gill, Stead, Stiff (2011): 

Definition of the CIDOC Conceptual Reference Model. Versioin 5.0.2. 

 

• Developed and maintained 

by the CIDOC CRM Special Interest Group (CRM SIG) 

of the Comité International pour la documentation (CIDOC) 

of the International Council of Museums (ICOM) 

• ISO 21127:2006 (= Version 3.4.9) 

• Recent version: 5.0.4 
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CIDOC CRM Hierarchy  of Classes (Detail) 

E1 

CRM Entity 

E2 

Temporal Entity 

E52 

Time-Span 

E53 

Place 

E54 

Dimension 

E77 

Persistent Item 

E39 

Actor 
E70 

Thing 

E21 

Person 

E40 

Legal Body 

E71 

Man-Made 

Thing 

E72 

Legal Object 

E74 

Group 

E24 

Physical Man- 

Made Thing 

E4 

Period 

E5 

Event 

E18 

Physical Thing 

E7 

Activity 

E11 

Modification 

E87 

Curation 

Activity 

E28 

Conceptual 

Object 

P4 carried out by 



Use Cases of the CRM 

• As controlled vocabulary 

• Supports the mapping between incompatible databases 

• Supports the communications between computer scientists and expert 

scientists in cultural heritage 

 

• As a blueprint for metadata schemes and databases 

• GNM Document Management System (DMS) at the Germanische 

Nationalmuseum 

• Lightweight Information Describing Objects  (LIDO) 

http://www.lido-schema.org 

 

• As a formal (reference)ontology 

• Erlangen CRM (http://erlangen-crm.org) 
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www.cidoc-crm.org 
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From paper to formal language 

The Erlangen CRM: 
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Web Ontology  Language 
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http://www.w3.org/2007/03/layerCake.svg 

 

 

 

• Web Ontology Language 

• Important part of the 

Semantic Web Initiative 

• More expressive power than 

RDF Schema (= „more semantic“) 

• Developed since 2002 

 

• Open World Assumption 

• No Unique Name Assumption 

 

OWL 

  



OWL Sublanguages & Profiles 
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OWL 

 1 

OWL 

Lite 

OWL DL 

OWL Full 

OWL 

 2 

OWL (DL) 

OWL 

QL 

OWL 

EL 

OWL RL 

OWL 



Erlangen CRM 

• Developed since 2008 

• The only actively maintained OWL DL version of the CRM 

• Enables the use of the CRM on the semantic web 

• Takes every facet (e.g. Disjoints) of the CRM into account 

• Provides a versioned namespace for integrity of semantics 

• Gives advice on how to use the model 
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http://erlangen-crm.org 
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http://erlangen-crm.org/current-version 

Berlin, 12.07.2012 Georg Hohmann: The Erlangen CRM 17 



http://erlangen-crm.org/documentation 
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http://erlangen-crm.org/references 
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http://erlangen-crm.org/efrbroo 
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Benefits of using OWL 

• Tool support! 

 

• Development Environments 

– Protege (http://protege.stanford.edu) 

– Altova SemanticWorks (http://www.altova.com) 

– … 

• Program Libraries 

– OWL API (Java, http://owlapi.sourceforge.net/) 

– … 

• Reasoner 

– HermiT (http://hermit-reasoner.com/) 

– Pellet (http://clarkparsia.com/pellet) 

 

• Important step towards a real semantic web 

(Rules, Logic, Trust …) 
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Yet another metadata standard? 

The CIDOC / Erlangen CRM: 
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Application Ontology 

My Ontology (TBox) 

Adlerfibel 

FG1608  

hat Inventarnummer 

Inventar- 

nummer 

Museums- 

Objekt 

hat 

Inventarnummer 

("genau eine") 
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My Ontology (TBox) My Ontology (TBox) 

Reference Ontology 

Reference Ontology 

• Mediation 

• Verification 

• Enrichment 

? 
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Reference Ontology & Application Ontology 

Inventar- 

Nummer 

Museums- 

Objekt 

hat Inventarnummer 

E42 

Identifier 

E22 

Man-Made 

Object 

exactly 2 

E72 

Legal Object 

E40 

Legal Body 

P1 is identified by 

optional 

P105 right held by 

optional 

Museum 
ist im Besitz von 

max 1 



Unqualified Dublin Core RDFS Hedgehog 
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Kokkeling; Schwänzl  (2002):  

Expressing Qualified Dublin Core in RDF / XML 



Timeline of Events 
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E12 

Production 

E24 

Physical Man- 

Made Thing 

P108 was produced by 

E52 

Time-Span 

P4 has time-span 

1457 

P82 at some time within 

E39 

Actor 

P14 carried out by 

E79 

Part Addtion 

P31 was modified by 

E52 

Time-Span 

P4 has time-span 

1506 

P82 at some time within 

E39 

Actor 

P14 carried out by 



The End 
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Thanks! 
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http://hohmann.io 

 

http://erlangen-crm.org 
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